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Abstract
Despite growing interest in redesigning the material landscape of educa-
tion, relatively little is known about the impact of these evolving
classrooms. This study aimed to gain insight into the physical learning
environment and the potential pedagogical impacts thereof. A ‘biographi-
cal approach’ (c.1963-2015) was used to explore the long-term socio-
material landscapes where teachers and pupils, classroom material and
spatiality, and teaching practices were entangled. Stimulated recall inter-
views were conducted in Flanders (Belgium) with primary school
teachers. Teacher-generated floorplans detailing their material classroom
over time, transcribed oral accounts elaborating on these, and supportive
data sources were aggregated and analysed by theme. The resulting iden-
tification of six key themes shed light on the evolving architectural and
infrastructural developments, as well as triggers and teaching impacts
thereof amongst the interviewed teachers. Findings show that negative
school evaluations urging school intervention, and teachers’ proactive
engagement within their classrooms, were the main catalysts of change.
Moreover, evolving classroom layouts, in addition to the affordances of
upgraded equipment, can be associated to changes in teachers’ practices.
It can be concluded that the classroom is becoming an action context as
the result of the inextricable mediating agencies identified.
“There is something strange about classrooms. (. . .) They are the most well known physical space where formal learn-
ing takes place. In classrooms the main players of the education nHenrgame - teachers and pupils - meet. They are
like the living cells of the school, the beating heart of the educational system. Classrooms have become a synonym
for education. But that does not mean that we know many things about them”
(Braster, Grosvenor, & Del Mar del Pozo Andr!es, 2011, p. 209).
1 | INTRODUCTION
It is widely recognised that the material landscape of education (school architecture, classroom furniture, spatial organi-
sation, and learning tools) can impact the teaching and learning process (Tondeur, De Bruyne, Van Den Driessche,
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McKenney, & Zandvliet, 2015). Hence, given its inherent nature as a living space and active contributor to the educa-
tive process, the school environment has also gained the label of ‘third teacher’ (Strong-Wilson & Ellis, 2007). More
recently, school designers, architects, and policymakers seem to have found common ground in revisiting the potential
educational value of space with their discourse on: (a) assessing how the school design relates to the pedagogical aims
and the teaching/learning intentions and (b) the importance of ‘designing today’s schools for tomorrow’s world’ (OWP/
P Architects, 2010). It is believed that redesigning the material landscape, whilst making use of innovative classroom-
based practices and emerging technologies, will, in turn, collectively transform education for the better, or at least
provide environments that are capable of fostering educational change (Deal & Peterson, 2009; Van Merri€enboer,
McKenney, Cullinan, & Heuer, 2017, pp. 253–267). Nevertheless, despite these convictions and the growing interest
among architects, policymakers, and scholars in researching and redesigning the material landscape of education, rela-
tively little is known about internal classroom dynamics (K€onings, Bovill, & Woolner, 2017, pp. 306–317). Moreover, to
date, there have been relatively few long-term analyses addressing the interplay between the school environment, the
actors involved, educational practices, and this observed ambiguity of inner classroom conditions (Herman, 2010).
Researchers investigating educational environments and ‘educational change’, have often focused on an isolated trans-
formation, as well as on the critical phase of implementation of the innovation, ignoring the potential role of its pre-
existing history and consequent aftermath (Lehman & Chase, 2015). Furthermore, resulting from pragmatic needs,
existing research has often reduced the complexity by focusing on a small number of variables and on the human
actors, neglecting the potential impact of agency and the surrounding material and spatial dimensions within the ever-
changing ‘socio-material assemblages’ in which the individual operates (Roehl, 2012). Last, many of these studies tend
to be quantitative (Frith & Whitehouse, 2009, p. 97), providing ‘thin descriptions’ of the heterogeneous and active
interplay between what might have occurred within the classroom and school context (Geertz, 1973). These accounts
capture the externally observable behavioural patterns, without devoting much attention to the pedagogical, let alone
cultural, context and ecosystem in which that behaviour is embedded (Depaepe et al., 2000).
Overall, the scarcities and limitations regarding existing empirical research seem to support the argument that the
material setting of classrooms could be better left to school designers and/or architects than to the classroom teacher.
We argue in favour of a more nuanced approach – one that investigates the classrooms as a connected ecology –,
informed by place, pedagogy, and design, mapping the richness of classroom and school life, and providing ‘thick
descriptions’ (Geertz, 1973). The objective of this study is therefore to enlighten the ongoing discourse on the ‘black
box of schooling’ (Braster et al., 2011; Lawn & Grosvenor, 2005), gaining greater insight into the interwoven and
socially-constructed processes that shape educational experiences. We seek to identify critical factors of the material
landscape that either enabled and/or hindered educational change attempts throughout teachers’ careers.
The current research gives the classrooms and school buildings back to the teachers, the active agents that inhab-
ited and altered these living spaces, by employing diverse methods to leverage their materiality as ‘third teachers’
throughout the years. A ‘stimulated recall interview technique’ was used to explore the long-term socio-material land-
scapes between 1963 and 2015 (Fox-Turnbull, 2011). Stimulated recall interviews – a verbal reporting technique
where teachers were asked to express their thoughts, whilst looking at pictures and floorplans of their classroom –
were conducted with experienced primary school teachers (Schepens, Aelterman, & Van Keer, 2007; Tondeur,
Kershaw, Vanderlinde, & van Braak, 2013). These visual aids allowed participants to explain their decision-making,
whilst assisting them in recalling the practices undertaken within their experienced classroom settings.
Prior to addressing the study design, findings, and resulting implications for educational stakeholders, it is useful to
briefly emphasise the relationship and distinctions between ‘school reform’ and the ‘material landscape of schooling’,
as both elements have, over time, become closely intertwined.
2 | SCHOOL, REFORM AND EDUCATIONAL CHANGE
David Tyack and Larry Cuban (1995) proclaimed the last century to be one of (public) school reform, characterised as a
period of frenetic attempts to revise ‘teaching/learning’ and to re-invent the landscape of practice respectively, re-
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instigated at the beginning of the 20th century by the pioneers of ‘New Education’ (such as John Dewey and Ovide
Decroly). These calls for change have often been prompted by societal challenges, shaped by ideological and political
agendas and inspired by technological and scientific evolutions (Burke & K€onings, 2016). Furthermore, the rationalisa-
tion and standardisation of educational organisations gathered speed towards the end of the 19th and beginning of
the 20th century, partly due to the advance in sciences such as psychology, but equally the labour sciences, educa-
tional sciences, and the associated ‘rise of education data (Lawn, 1999).
Insights in the educational field, mainstreamed by diverse experts, were equally adopted by governments, often
becoming the backbone for respective education policies. The ever-growing body of instructional research further
fuelled the need for (radical) change, urging governments to re-examine their policies. This momentum, in turn, resulted
in pressure on schools to adopt the ‘best’ pedagogical methodologies, the ‘newest’ educational approaches, the ‘most
modern’ educational tools and technologies, and create ‘learning spaces that work’ (Frith & Whitehouse, 2009). This
pressure, combined with the great infrastructural demand for the renovation of ageing school buildings – which no lon-
ger met the contemporary criteria of the societies they inhabited – attracted architects who saw the opening of new
markets and opportunities (Herman, Van Gorp, Simon, & Depaepe, 2011a; Herman, Van Gorp, Simon, Vanobbergen, &
Depaepe, 2011).
Nevertheless, in acknowledging the above, many educational practitioners share their disillusionment. The last
century has not produced the radical impacts that the surrounding discourse about school reform would want society
to believe. Educational systems and organisations are historically slow to change (Lehman & Chase, 2015), and, despite
the sweeping changes of the 20th century, the ‘sites of schooling’ have remained very much unchanged (Muhammad,
2009). However, as highlighted by Larry Cuban (1995), the ‘clock of school reform’ operates differently for policy-
makers, administrators, practitioners, and students, with many of the reforms perceived as failing, but the hidden
nature of these individual clocks often reflecting changes occurring in the school. Recent research has revealed the
significant influences that school and classroom cultures have on the implementation of educational reform and
manifestation of change (Deal & Peterson, 2009). Therefore, it is argued that the need to gain further insight on the
day-to-day connected practices and behaviours in schools and classrooms is crucial. The aim of this article is therefore
to seek and uncover these micro-(hi)stories of ‘real practice’, with a special emphasis on the role of the classroom.
3 | THE MATERIAL LANDSCAPE OF SCHOOLING
For many, a classroom often suggests a straight rectangular room, a blackboard placed centrally in front of several neat
rows of school desks, didactic images covering the walls, and -often in Belgium- a small step in front of the class, which
can be understood to symbolise the authority of the teacher (Van Den Driessche, 2009). This materiality of the class-
room, coined by Martin Lawn as the ‘hardware’ of education (1999, pp. 77–78) because of the shape of the room, its
brick-and-mortar walls and consequent restrictions, the dimensions of the floor plan, and the position of electrical
sockets, doors, windows, etc., influences the ‘choreography of schooling’ (Eggermont, 2001). These defining factors
impact the ways in which technologies can be positioned in classrooms. Overall, the classroom layout is characterised
by the sub-architectural apparatus existing within each space (Betoret & Artiga, 2004), such as the arrangement of
tables and chairs, projectors and screens, carpets, lighting, or the positioning of technology, to name but a few. Martin
Lawn (1999) named the way this ‘hardware’ was (ritually) used within the school walls ‘the software’ of education. It
goes without saying that hardware and software are connected, significantly influencing one another in the daily work
of classroom practice. Amedeo and Dyck (2003) suggested that the purpose of the specific shape of a classroom was
to facilitate the activities that were specific to the location. Results from their case study indicated that teachers per-
ceived the influences of various structural forms on teaching and learning activities to differ, but that their perceptions
of such differences were mediated by their educational perspectives. Additionally, the location and layout of class-
rooms are related to the pupils and teachers, one example being the arrangement of the school desks: single rows,
clustered in groups, U-shaped, each enabling or hindering certain types of learning by individual study, group work,
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and plenary dialogue, respectively. The Tondeur, Valcke, and van Braak (2008) study illustrated this by addressing the
impact of the positioning of technology in classrooms on specific types educational practices.
4 | RESEARCH OBJECTIVES
While there is a fairly large body of historical research on the materialities of schooling (Braster et al., 2011; Lawn &
Grosvenor, 2005; Van den Driessche, 2009), relatively little exists on the inner design and implications of and on
schools. Moreover, there has been little long-term analysis of the interplay between the material landscape, the human
actors involved, the applied sets of educational practices, and the lived context. By gathering classroom biographies,
the goal of this study is to gain insight into the elusive networks of human and non-human actors. Specifically, the
main research questions were: (a) How did the material setting of classrooms change throughout the career of primary
school teachers? (b) Which teaching and learning processes occurred in these changing landscapes? (c) How did the
educational praxis alter the material setting of the classroom and/or the other way around? (d) What catalysts and/or
barriers of change – which initiated, reinforced, obstructed or altered behavioural changes and material, infrastructural,
architectural modifications – were mentioned by the teachers?
5 | METHOD
5.1 | Procedure and participants
In order to gain insights into the long-term socio-material. practices, data were collected from nine cases. For each
case, the data collection included: (a) floorplan sketches (see Figure 2); (b) stimulated recall interviews; and (c) docu-
mentary sources (e.g. classroom photographs and/or pupil drawings of the classroom). A snowball sampling technique
was used to select the nine primary school teachers from the regions of West and East Flanders in Belgium. The selec-
tion was based on their teaching experience (more than ten years), their willingness to cooperate in the research by
preparing the floorplans (see below), and their availability for the stimulated recall interview (Figure 1). No conceptual
criteria were used.
This study aimed to extend existing research in the field, using participants’ stimulated recall of their classroom
practices. The visual aids served to elicit underlying beliefs in explaining teachers’ behaviour in specific classroom set-
tings. According to Fox-Turnbull (2011), the advantage of this approach is that it allows participants to explain their
decision-making, with the additional use of memory aids proving beneficial in helping them to recall the educational
practices undertaken over time.
FIGURE 1 Background information of the sample teachers [Colour figure can be viewed at wileyonlinelibrary.com]
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Prior to the stimulated recall interviews, participants were asked to sketch floorplans, complemented with notes of
the different classroom layouts they experienced - beginning - middle - end - (Figure 2), and to collect additional repre-
sentative documentation, such as photographs or pupils’ drawings of the classroom which later served as memory trig-
gers and ‘touchstones’ for the stimulated recall interviews.
During the stimulated recall interviews, participants were asked to reflect on how their classroom environments
had changed over time, describing what they remembered, whilst visualising the material-organisational changes on
their respective sketched floorplans.
A scheme was used to describe the layout in each of the classrooms (RQ1). The inventory contained items relating
to the built environment and the physical infrastructure, including door(s) and windows, the seating arrangement, posi-
tioning of the blackboard, and technological devices. Partially derived from previous research (Tondeur, De Bruyne,
et al., 2015), the interview included questions that permitted teachers to respond and elaborate in their own words on
the four overarching research questions, such as: ‘Which desk arrangement do you personally find the most appropri-
ate? Please explain why’, or ‘to what extent did the classroom layout lend itself to the use of different teaching
methods?’
5.2 | Analysis
Following the interview, classroom layouts were redrawn using the SketchUp computer programme. Elements were
added, based on information from the interview, such as colours, plants, heaters, etc. This resulted in the visual models
of the different classrooms portraying how the classrooms would usually have been arranged by the teachers in that
specific time period. Furthermore, the data from each case were brought together and a vertical or within-case analysis
was applied. The model, transcriptions of their oral explanations and other data sources, such as classroom pictures or
drawings of the classroom created by pupils, were combined and analysed by theme (Miles & Huberman, 1994). This
information was used to create, organise and present the interpretative data of each teacher in a case-specific report.
Results of the vertical analyses conducted for each participant, were then submitted to a horizontal or cross-site analy-
sis, and systematically compared in order to extract the key themes. During these phases of analysis, within-case and
FIGURE 2 Sketchesmade by the teachers and 2Dmodels (teacher 1) [Colour figure can be viewed atwileyonlinelibrary.com]
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cross-case content were examined and discussed among a team of researchers - the authors of this article -, thus safe-
guarding against the potential misinterpretation of the data.
5.3 | Results
As a result of this study, six key themes were identified regarding the classroom layout across the nine primary school
teachers. These themes were: (a) infrastructural reconstruction, (b) renovation of school furniture, (c) changes in desk
arrangement and the use of space, (d) learning from inside to outside the classroom walls, (e) changes in instructional
and (f) new teaching materials and the technological evolution. Three cases were selected in order to illustrate these
themes in more depth. Table 1 summarises the key findings derived from the nine interviews.
5.4 | Christiane’s case
Christiane is a 71-year-old retired teacher, who worked from 1964 to 1999 in a Catholic school in a rural area of Bel-
gium, teaching children aged 9 to 10.
The first classroom in which Christiane worked and in which she taught a group of 54 pupils (grades 3 and 4) was,
in her opinion, too small for the number of pupils in her class. The desks were arranged in forward-facing rows (Figure
3, Classroom 1). This layout was the only possible way to place the desks in order to ensure that everybody could fit
into the classroom. ‘You see’, Christiane said while displaying her sketch of the first classroom, ‘the classroom was com-
pletely full and you could barely walk between the rows, furthermore, the seats were attached to the wooden desks’.
National school inspectorates disapproved the first classroom in its totality: from the architectural space to the
school furniture. As a result, the school board was obliged to construct a new school building and Christiane moved in
1967 to a second classroom (Key theme 1: infrastructural reconstruction). The greatest evolution of this new building
was the inclusion of central heating. The classroom was larger and facilitated different arrangements (Figure 3, Class-
room 2). The previous classroom furniture was also exchanged for wooden two-seater desks and single chairs. The
desks were also arranged in frontal rows, but it must be noted that the classroom set-up changed occasionally, depend-
ing on the educational activity. ‘Sometimes the desks were moved. It was, for example, easier to make a circle. We
moved the desks aside and put the chairs in a circle in front of the desks. It was a huge improvement to have single
chairs’.
Christiane moved to a third classroom in 1980 whilst teaching fourth grade (Figure 3, Classroom 3). Although relo-
cated once again to a new building, no particular difference was visible, except the classroom size. This final teaching
space was slightly wider and larger than the previously occupied teaching environments. This change enabled her to
further experiment with the arrangement of the desks. Christiane arranged the desks, according to the learning activity,
in a U-shape, frontal rows, groups, etc.
5.4.1 | Equipping the classroom with new teaching materials
At the beginning of her career, Christiane used a typing and stencil machine to duplicate texts. It was not so easy to
create and multiply worksheets because of the additional messy implications of using ink. The introduction of the pho-
tocopying machine in the 80s facilitated the process, as highlighted by Christiane, ‘it was a big improvement because I
did not have to type the worksheets at home. It was also cleaner to work with’. The 90s introduced a computer in her
classroom, which was used by the pupils and herself (Figure 3, Classroom 3).
These technological innovations influenced the teaching materials. Previously, pupils had to create their own learn-
ing and study materials, copying concepts dictated through the aid of a blackboard during classroom discussions into
their notebooks, as well as the respective practice exercises that followed (Herman, Surmont, Depaepe, Simon, & Van
Gorp, 2008). ‘It was all teaching at the beginning. I gave the lesson; the pupils were sitting quietly and were listening
attentively. Afterwards they had to write the content down. In my third classroom new learning materials appeared
which strongly influenced the time use.’ These new materials consisted of teaching handbooks with worksheets to
copy. This proved to be beneficial for Christiane, alleviating her prior workload. This availability of materials in the
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classroom continued to increase as Christiane’s educational career progressed. The mid-seventies were, in her opinion,
a turning point for new educational materials (Key theme 2: new teaching materials).
In her second classroom (Figure 3), Christiane had a sand table that she used to demonstrate and elaborate upon
different learning activities and topics. ‘The sand table wasn’t filled with sand, but with multi-coloured sawdust (. . .).
So, we used the sawdust to illustrate the left and right bank’. Christiane also had a small library corner with books that
catered to several reading levels, as well as an educational wallboard which contributed to a growing variety of accessi-
ble educational materials.
The last space (Christiane’s third classroom, Figure 3) had a storage cupboard in the corridor filled with educational
materials which consisted of road signs, fraction boards, compasses, instruction cards, tape measures, etc. that could be
used by all the teachers. Additionally, besides the original blackboard, Christiane had another board to display posters and
drawings that pupils had created. Although present in past classes, the material quality of this board changed over time -
from a bulletin board, to a magnetic board in her last room, enabling greater display flexibility and ease of use. ‘The latter
was user-friendly. You could easily attach a century band, drawings, examples of group work andmaps with magnets’.
5.4.2 | Extending the classroom
The mid-seventies proved not only to be a tipping point for the propagation of teaching materials, but also for breaking
up subject coverage and the isolated nature of schooling. The teaching method became more relaxed and it was a dif-
ferent way of teaching. In the lessons on ‘world orientation’ [history, geography and biology] we frequently went out-
side for observations and excursions (Key theme 4: learning from inside to outside the classroom walls). At this point,
the school also offered other rooms for learning intended activities, such as a TV-room, where programmes such as
‘school television’ were watched.
5.5 | Annie’s case
Annie is a 60 year-old teacher who retired in 2014. From 1975 until 2014, she taught in a publicly-funded municipal
school based in a rural area of Belgium. She initially started her first teaching year with ten fourth grade pupils (children
aged 9 to 10 years). From 1976 until 1985, she taught a first grade class (children aged 6 to 7 years old), with an aver-
age of 27 pupils. Last, her third classroom (1986–2014) consisted of approximately 12 pupils in grades one and two
(children aged 6 to 8).
FIGURE 3 Classroom layout of Christiane’s case [Colour figure can be viewed at wileyonlinelibrary.com]
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5.5.1 | Renovating the school building and renewing school furniture
The first and the second classroom she taught in (Figure 4) were in the same space, before and after renovations,
respectively. ‘We were urged by the governmental inspection to renovate the school thoroughly. Once a piece of the
ceiling fell down. This was broadcasted on national television’. The best improvement during the renovation was the
replacement of the initial stove with a central heating system. Furthermore, the ceilings was lowered, which Annie did
not like. ‘I found it a pity that they lowered the ceilings, because a lot of storage space got lost. Before the renovations,
I could store a lot of materials, that I did not use on a daily basis in the attic, but the latter disappeared with the recon-
struction works’. Additionally, the traditional platform in front of the blackboard was removed.
In parallel to the ongoing renovations, the old school furniture was replaced (Key theme 2: renovation of school
furniture). The pupils received new desks, and the blackboard was upgraded, enabling it to be adjustable height-wise.
‘The adjustable chalkboard was good for the children. With the first chalkboard, not every child could reach it. Now, I
was able to adjust the height of the chalkboard to the child. Beyond that, this new chalkboard was also magnetic, and
it was interesting to have a magnetic chalkboard so I could hang some prints’.
5.5.2 | Rethinking teaching and classroom organisation
The first classroom layout was more traditional, with desks positioned in forward-facing rows, a central blackboard and
teacher’s podium (see Figure 4). It reflected the instructional activities and pedagogical demands, which mainly took
place at the blackboard. ‘I remember that during that time the teacher even wrote the exercises on the chalkboard, so
yes, the pupils always had to look in the direction of the board’. In Annie’s second classroom, and more so in her third
classroom, the arrangement of the desks changed regularly (Figure 4). ‘Sometimes we put two desks together in order
to allow the children to work in groups of four, for instance during hands-on tasks. This way the pupils could easily
exchange materials. Other times we made a big circle with the desks. The last few years the desks were moved a lot’.
In her second classroom, Annie placed a large metal table at the back of the classroom where different types of
activities took place, such as smaller group instruction and individual remediation. Two computers were also later
placed on this table. In the 80s, a sitting area, using foam blocks made by pupils’ parents, was installed in the classroom.
In the 90s, Annie undertook a professional training session on ‘corner work’ which consisted of children working (indi-
vidually or in groups) on different tasks in different parts (corners) of the classroom. This training led Annie to modify
her classroom layout (Key theme 5: changes in desk arrangement and the use of space). At the end of the 90s, these
spatial ‘working areas’ in the classroom prevailed. ‘I liked this way of working, so I immediately rearranged my class-
room and created different corners’. Annie rearranged the classroom shelves towards the back and divided her class-
room into two sections: a sitting area, and a working space equipped with a large table. This training also had an
influence on the arrangement of the students’ desk arrangement. The desks no longer had a fixed position, but
FIGURE 4 Classroom layout of Annie’s case [Colour figure can be viewed at wileyonlinelibrary.com]
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depending on the learning activities and needs, were moved accordingly. These changes regarding Annie’s use of
space, instructional approaches, and learning activities also influenced the positioning of her own desk. ‘In the third
classroom I positioned my desk behind the pupils, because I barely had time to sit behind my desk and otherwise the
desk stood in my way’.
5.6 | Veerle’s case
Veerle is 54-year-old teacher who has worked since 1983 in a publicly-funded municipal school based in a rural area
of Belgium. In the first classroom (1983 until 2011), Veerle was teaching a group of fourth grade students. In 2012,
she changed classrooms and grades, teaching second graders (children aged 7 to 8).
5.6.1 | Introducing modern technologies and rearranging the school desks
Veerle’s first classroom (Figure 5) was about ten years old when she started teaching. In this classroom she had a black-
board with six sideboards at her disposal. ‘I had a big chalkboard measuring two meters long and two sideboards, each
one meter long. Between those sideboards there were double panels. So in total I had six sideboards. It was fantastic to
work with, very efficient’. In 2000, her first computer was used by her and the pupils. From 2006 onwards, she could also
make use of the new PC-lab – a classroom equipped with 16 computers, which was shared amidst other grades and used
by Veerle’s class in alternation on a weekly basis (Key theme 6: technological evolution). Veerle regularly organised the
desks in groups. She liked this kind of arrangement because children could work and learn together. In her second class-
room, the desks proved again to be more often arranged in frontal rows (Figure 5). The introduction of the interactive
whiteboard (IWB) in 2014 obliged her to do so, as the incoming daylight disturbed the visibility if it was placed otherwise:
‘Most of the time the desks were organized in groups of four pupils because I found it important that children could col-
laborate within small groups. With a chalkboard there was no problem, because one could turn the sideboards and adjust
them to the incoming light. The latter is not possible with a IWB’ ‘One time a week I went with my class to the PC-lab.
The pupils sat in pairs on a computer. In the second grade, pupils practiced their times tables, or played language games.
Those educational games had different degrees of difficulty, so the pupils could practice according to their abilities’.
6 | DISCUSSION AND RESULTS OF THE HORIZONTAL ANALYSIS
The purpose of this study was to investigate the evolving physical learning environment and the evolution of teachers’ prac-
tices. Stimulated recall interviews were used to explore the long-term socio-material landscapes in which teachers, pupils, the
material and spatial components of the classroom, as well as teaching practices often found themselves intertwined. In this
section, the results of the horizontal analysis conducted across the nine case studies (Table 1), are thematically discussed.
FIGURE 5 Classroom layout of Veerle’s case [Colour figure can be viewed at wileyonlinelibrary.com]
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6.1 | Evolving classrooms
The nine cases demonstrated how the ‘hardware of schooling’ gradually changed over time, and, more importantly,
that new elements were integrated in existing structures and practices. Collectively, the findings illustrate that the
material landscape of education was ‘redrawn’ by different space-related renovations, in addition to the replacement
and increase of school furniture, and the modernisation of tools. Nevertheless, the teachers did not seem to experience
an abrupt shift, but rather a fragmented evolution of the material landscape over the course of their careers. They per-
ceived it as physical improvements, compared with the often-reported poor or suboptimal environmental and infra-
structural conditions in their prior spaces. The negative evaluations from school inspectorates, which pressured school
boards to intervene, as well as the teachers’ active engagement and initiative within the material landscape, were the
main triggers and catalysts of change. Interestingly, the sample of teachers represented here demonstrated strong
ownership of the innovation process, as they were actively and creatively managing their environments over time,
making it a personal(ised) space.
The teachers interviewed made reference to new or changing hardware (e.g., new school desks). These changes
gave them greater room for experimentation which, in turn, influenced their teaching practices and possibilities (soft-
ware) (see also Tondeur, Herman, Van Damme, & Pareja Roblin, 2015). In many cases, the changing hardware broad-
ened their spectrum of conduct and urged them to manoeuvre flexibly between the old and the new ‘hardware and
software’. In a limited number of cases, emerging conflicts between (physical) factors and disadvantages were reported,
such as the poor visibility of the IWB because of the incoming light (Veerle), and the loss of storage space after moving
to another room or after renovations. Storage space and the arrangement of materials were a reoccurring topic.
At the end of the interview, teachers were asked what would be their ideal classroom with an unlimited budget.
Most mentioned their last classroom. The educational concept of time had an influence. For example, in the 60s, the
education concept was mainly frontal teaching. The introduction of the inquiry-based and cooperative learning had an
impact on classroom organisation such as from the positioning of the desks in front line to groups. Four teachers
reported that they could not change the desk arrangement in their first classroom, as space was lacking to do so
(Tondeur, Herman, et al., 2015). Only when the number of pupils fell and/or when they resided in a bigger room did
they start moving the desks and other furniture (McNamara & Waugh, 1993). From the different cases, it seems that
changes in the hardware significantly affected the educational processes in a positive manner (Amedeo & Dyck, 2003).
Clearly, the respondents were more limited to the material or geometrical form in the pre 1980s’ classrooms.
It was an old school building with little light and a stove in the center of the classroom. Due to the form of the
classroom the only way to arrange the desks was in frontal rows so that pupils could fit into the classroom.
(Christiane)
6.2 | The interaction between space and practice
In all nine cases, the changes in the space allowed for different classroom setups and a greater variety of teaching
methods (Martin, 2002). The classroom layout was characterised by the sub-architectural apparatus within each space
(Betoret & Artiga, 2004), such as the arrangement of tables. Apart from one classroom, the desks were dynamically
rearranged depending on the learning activities. The flexible arrangement of the school desks (e.g., single rows, little
groups, U-shapes) allowed certain typical events to take place: individual study, group work, dialogue, demonstration,
corner work (Annie), etc. In this respect, we referred to the classroom layout as an action context: the layout of a class-
room is the result of ‘mediating agencies’ (Herman, Van Gorp, Simon, & Depaepe, 2011b). Thus, having sufficient space
seems to be the condition sine qua non for experiment, resulting in flexibility and variety qua room organisation and
applied sets of teaching styles. However, having more space does not have a universal effect, as is seen in the different
practices. Analysis also revealed the close entanglement and co-occurrence of a more flexible classroom organisation
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with a bigger repertoire of applied teaching methods – which are sometimes cause, sometimes effect (Horne-Martin,
2004).
Moreover, the introduction of the sitting area in the classroom (by eight of the nine teachers) had an influence on
the work style and class climate. The pupils no longer sat all day long behind their desks. Learning activities also took
place in groups or separately in the sitting area. This classroom organisation stimulated pupils’ autonomy.
Horne-Martin (2004) indicated that well-organised classrooms were stimulating, but there were other problems.
Training in the organisation and in use of the whole classroom space could remedy this (Horne-Martin, 2004). In the
90s, Annie followed an in-service training of corner work that determined her teaching style and classroom layout for
the rest of her career. Such training seems to be a necessity, as most teachers indicated in their testimonies that they
were not introduced to (flexible) classroom management during their teacher training and were not guided by the
headmasters or visiting inspectors or colleagues.
Interestingly, seven teachers indicated that the use of the school building was maximised during their career. New
rooms (such as the television room and the PC-lab) and other spaces (such as the corridor) became part of the daily
teaching and learning environment. ‘Next to my last classroom there was a little path, a gnome garden. Sometimes in
the spring we did some manual work outside on the wooden benches’ (Veerle). Nevertheless, it appears that the class-
rooms discussed in this study are rather ‘typical’ or ‘traditional’. Future research could explore more adventurous varia-
tions of educational spaces, which could provide a measure of how the affordances of space change. In radical school
projects, a rigidly delimited room sometimes dissolves to make room for an arrangement of chests and carpets defining
functional, but only softly materialised learning zones (see also Tondeur, Herman, et al., 2015). One illustration is the
total reconceptualisation of a 19th century school building in the centre of Berlin, the Erika-Mann-Grundschule. The
staff, children, parents and architects redefined and redesigned – with a minimum of interventions – their learning
environment in 2003. Every space became part of it. The typical large corridors were equipped with pupils’ lockers,
foldable desks and colourful structures to sit and climb on, to lie in, etc. The spacious corridors became silent reading
spaces or a mirror palace, and some of the old classrooms were transformed into workshops, a library, a silent room,
and a few cozy ‘dragon thrones’ (Hofmann, 2014). Clearly, a better understanding of the layered architecture of the
classroom may give some clues to rethink the school building in its totality.
7 | CONCLUSION
Based on the findings of this study, it seems that the changes of the classrooms over time (c.1960–2015) were equally
associated with changes in teachers’ pedagogical practices. The classroom became an action context, with its layout
being the result of mediating agencies. These ‘organic’ changes can only be understood within the complex ‘socio-
material assemblage’ (Roehl, 2012) which is permanently reconfigured by human, material and spatial agents and thus
the outcome of a series of events, mediated by interacting material, pedagogical, curricular, socio-cultural, economic,
(. . .) factors. Results indicate that an ecological approach – more than a simple cause-effect approach – is advisable
when exploring learning environments.
Furthermore, the analysis highlighted the teachers’ active engagement and ownership within their respective class-
room landscapes. Indeed, they actively and creatively managed their spaces, which were often inconvenient or subop-
timal. This involvement with their ‘environment’ seems to be the reason why they reported being fairly satisfied with
the spaces they inhabit. This raises a number of important and provocative questions: (a) Do inadequate buildings and
suboptimal rooms, maybe more than custom-built schools and pre-designed spaces, provoke reflexivity, creativity, flex-
ibility and ownership? Will the ‘school buildings for the future’ one is currently designing allow for the same experimen-
tal, creative and imaginative processes? (b) Are we not too preoccupied with creating the perfect ‘learning’
environment and neglecting that it is simultaneously a ‘teaching’ environment which should strengthen the talents of
the teachers? (c) Finally, do we cultivate and make enough use of the teachers’ potential to make and manage their
teaching and learning environment?
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Clearly, the analysis of the schematic representations of classrooms studied in combination with stimulated recall
interviews provided a richer account and a broader context than can be obtained by a large-scale survey. More impor-
tantly, these micro-(hi)stories of ‘real practice’ hold the potential of being ‘critical case studies of possibilities’ for multi-
ple futures (Field & Moss, as cited in Grosvenor & Pataki, in press). Therefore, further research is needed to more
cohesively understand the impact of spaces as living ‘third teachers’ within the pupils’ educational journey. Further-
more, in addition to building upon the teachers’ accounts, pupils’ views on the ways in which these spaces impact their
learning would draw greater and more rounded insights in order to reach conclusions (Burke & Grosvenor, 2015). Gain-
ing insight in the teachers’ and pupils’ perspectives and taking them into account are crucial to realise ‘truly participa-
tory design projects that work’ - schools/classrooms should be/are permanently in the making (Hofmann, 2014).
Finally, also a holistic approach is needed that takes into account the way in which teachers’ work is mediated by a
complex set of sociocultural beliefs and practices. All in all, parallels drawn from these micro-histories would prove val-
uable in supporting architects, school leaders, and teachers to draw upon and make informed decisions about the impli-
cations of the material landscape of education or, in other words, to achieve truly historically-informed and reflective
educational practice, research and policies.
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